Introduction
The textile industry is one of the most important and fastest developing industries in the world. An significant problem encountered by manufacturers is that of ensuring that the fabrics produced are of suitable quality and durability. Particular attention needs to be paid to the destructive action of microorganisms present in the environment.
In favourable conditions these can rapidly destroy material, rendering it entirely unusable and causing substantial economic losses.
In 1960, in the UK, annual losses due to biological degradation of cotton fibres were put at 110 000 tonnes of cotton, which at time was 1% of output (Howard & Mc Cord) . According to estimates by Hueck-van der Plas (1971) , the process of biodeterioration affected 2% of annual production of natural and artificial fibres (Zyska, 1977) .
At the start of the 21 st century annual world consumption of unwoven fabrics (for practical and technical uses) stood at 46 million tonnes, of which synthetics and cotton accounted for 49% and 42% respectively (with an upward trend in subsequent years), wool for 5%, and other fabrics 4% (linen, sisal, silk and others, with a downward trend) (Central Statistical Office YearbooksRoczniki GUS, Poland 2008) . If 2% of the global value of fibre production is assumed, the problem of microbiological decomposition may affect 920 000 tonnes of fabric annually.
Not all losses can have a price attached to them: museum fabrics are particularly rapidly damaged by microorganisms, and the artistic and cultural value of these items cannot be recreated.
Microorganisms which attack textile products not only have a destructive effect, but also pose a significant danger to human health. Particularly dangerous are the pathogenic microorganisms present on fabrics which come into direct contact with the human body, such as on dressings and surgical masks; this may lead to skin infection, and even heart disorders and pneumonia.
It is a significant challenge for manufacturers to produce fabrics with antimicrobial properties -namely bioactive fabrics, containing biocides to provide protection against pathogenic microorganisms.
The biodeterioration of woollen fabrics involves microorganisms with mainly proteolytic and keratinolytic enzymes. So far 299 species of fungus with keratinolytic properties have been described, of which 107 are pathogenic to humans (Błyskal, 2009 ). Decomposition of a woollen fabric proceeds by way of deamination, sulphitolysis and proteolysis (Kunert, 1992 (Kunert, , 2000 . The first stage involves the splitting of disulphide bridges, which are the source of keratin's resistant strength. This is followed by the enzymatic decomposition of proteins by proteolytic enzymes (proteases) into oligopeptides, and these are then broken down by peptidases into amino acids, which are used in metabolic processes of oxidative deamination with the release of ammonia (Gochel et al., 1992; Kunert, 1989; Szostak-Kot, 2005) . Characteristic symptoms of the microbiological decomposition of wool include the variously coloured stains on the fabric surface, a distinctive smell (in anaerobic conditions H 2 S is produced), and loss of stretching strength.
During the technological process the woollen raw material is subjected to mechanical, chemical and photochemical action, which increases the susceptibility of the fibres to biodegradation. Many problems have been reported and described resulting from the development of microorganisms on woollen textiles, for example when carpets are in storage (Gochel et al., 1992; Hoare, 1968; Simpson, 1987) . In favourable conditions of temperature (37°C) and humidity of the material (25-75%), the number of fungi may increase to as much as 109 CFU/1g of wool over 20 days (Zyska, 2001 ).
Natural silk is a fibre produced from the cocoon shell of the mulberry silkworm. Silk is characterized by high strength, elasticity, thermal insulation properties and hygroscopicity (in natural conditions silk contains approximately 11% moisture, and it can have a moisture content of 30% without feeling wet).
Raw silk consists of protein fibres -fibroins -stuck together with the protein sericin. The chains are linked by disulphide bridges, which give the fibre its strength; there are also hydrogen bonds within and between molecules. This polypeptide has a crystalline structure, and around 90% of it consists of four amino acids: alanine, glycine, serine and tyrosine. Textile manufacturers formerly used raw silk, which was resistant to the damaging action of light (chiefly ultraviolet) and was stronger, although the fabric yellowed with time. Fabrics are now made from degummed silk (with the sericin removed) -this material does not yellow under the action of light, and is more resistant to microbiological decomposition (Becker et al., 1995; Kaplan et al., 1994; Szostak-Kot, 2005) . Microorganisms probably assimilate sericin more easily than fibroin. The decomposition of sericin involves mainly proteolytic enzymes of microorganisms (Forlani et al., 2000) . In vitro tests have also confirmed the degradation of fibroin by protease (Horan et al., 2005) .
Synthetic fibres are obtained by means of polymerization. The most commonly used types are polyamide, polyester, polyurethane and polyacrylonitrile fabrics. Synthetic fabrics are resistant to biodeterioration as a rule, and if the process occurs, it is a long-lasting one.
Synthetic fibres which have undergone a process of biodegradation become less resistant to stretching (by as much as 20-30%), undergo swelling (increase in diameter by up to 20%), and change colour due to microbially produced dyes and acidic products which react with the dyes present in the fabrics (Zyska, 2001) ..
Mechanisms of biodegradation involve physical damage to fibres and chemical decomposition due to numerous metabolites produced by microorganisms (ammonia, nitrates, hydrogen sulphide, organic acids) or by an enzymatic route (activity of lipases, esterases, proteases, ureases) (Lucas et al., 2008) .
Polyamide fibres contain amide groups in the main chain of their macromolecules. Greatest interest is shown in aliphatic polyamides, and among them, polyamide 6 (Steelon, Perlon) and polyamide 6.6 (Nylon). Polyamides are resistant to microbiological decomposition, although research is carried out using various strains of microorganisms which contribute to that process. It has been found that some bacterial and fungal oxidases and hydrolases (for example manganase peroxidase from white rot Basidiomycetes) decompose aliphatic polyamides, leading to their depolymerisation (Friedrich et al., 2007; Lucas et al., 2008) .
In the textile industry there are two types of polyurethane fibres used: high-crystalline types with a linear structure, and highly elastic segmental fibres of the Spandex type. Highcrystalline fibres have a similar structure to polyamides, and display high rigidity. The highly elastic type of fibres contain a minimum of 85% polyurethane polymer with a segmental structure. This fibre has a very large extension at rupture, colour permanence, and resistance to radiation and ageing. Microbial degradation of polyurethanes occurs by way of chemical hydrolysis, as a result of the extracellular action of esterase enzymes (Akutsu et al., 1998; Allen et al., 1990; Ruiz et al., 1999) .
Polyester fibres are produced from large-molecule compounds with repeating ester bonds in the main chain. The type most commonly used in the textile industry is poly(ethyl terephthalate) (PET), while among aliphatic polyesters polylactic acid (PLA) is beginning to take on great importance. Polyester fibres containing terephthalate are resistant to microbiological decomposition, although in research into the effect of soil microflora such fabric displayed changes in fibre structure, which may indicate the possibility of biodegradation over a long period (Salerno-Kochan & Szostak-Kotowa, 1997) . The processes of decomposition of PLA may involve enzymes such as proteinase K (Li & Vert, 1995) .
Polyacrylonitrile fibres are produced from polyacrylonitrile, or else are copolymers of acrylonitrile with other monomers containing groups capable of reacting with reactive dyes. These fibres have high resistance to atmospheric effects, a pleasant feel, good strength and resistance to chemical and biological agents. Polyacrylonitrile, as well as dipolymers and terpolymers of acrylonitrile, are resistant to microbiological decomposition, although at high air relative humidity (90%) mould attack on the surface of polyacrylonitrile has been described (Zyska, 2001) .
Biodeterioration of fabrics is mainly caused by filamentous fungi, and to a lesser extent by bacteria. Microorganisms capable of degrading natural and artificial fibres are listed in Table  1 . (based on a survey of the literature).
Conditions favourable for biodegradation of fibres and fabrics
The rate of microbiological decomposition of fabrics is affected by environmental factors such as air relative humidity, temperature, light, and the properties of the fabrics, chiefly their chemical composition, fibre structure, density and thickness of weave, and the type of substances used in the finishing of the unwoven fabric (Szostak-Kot, 2005) .
High humidity in a fabric is the most important factor affecting the development of microorganisms. The absorption of water by a fabric depends, among other things, on its hygroscopicity and porosity. A level of fabric relative humidity above 65% increases fibre swelling and favours the development of microorganisms, particularly moulds, on the fabric. The development of bacteria requires a high fabric relative humidity, above 95% (Szostak-Kot, 2009 ). At the temperature used for fabric storage (20-35°C) many microorganisms develop on the fabrics, and the range within which microorganisms develop is significantly greater (4-50°C, excluding extremophilic microorganisms).
All fibres are sensitive to photo-oxidation caused by light radiation (particularly ultraviolet and infrared). Ultraviolet radiation in cellulose fibres, such as cotton, causes breakage of the cellulose chain and leads to its decomposition. Wool and silk are also susceptible to photochemical degradation, particularly in the presence of oxygen -for example the photodegradation of fibroin in silk occurs as a result of the breakage of hydrogen bonds and oxidation of tyrosine. Biodegradation of silk may be favoured by prior photodegradation under the action of ultraviolet (Sionkowska & Planecka, 2011) . The action of infrared radiation on textile material causes overheating of the surface and leads to many physicochemical changes. Light, increased temperature and atmospheric impurities additionally speed up the process of ageing, and in such conditions fabrics may also be more sensitive to attack by microorganisms (Szostak-Kot, 2009 ).
Physical features of fabrics, such as fabric thickness and density of weave, may enable the spread of microorganisms and processes of fabric destruction (thinner fabrics with a looser weave are subject to more rapid decomposition). The microbiological decomposition of a fabric is also affected by the substances added to the fabric, such as dyes, glues and treatments. These may provide an additional source of food for microorganisms, or else may have a negative effect on their development (Szostak-Kot, 2005) . Many substances currently used in the textile industry are characterized in terms of susceptibility to microbiological decomposition or effect on microorganisms.
Protection of fibres against microbial degradation
Control of environmental conditions during storage, transportation and use is an effective method for protecting fibres against biodeterioration. This involves the maintenance of constant environmental conditions which are unfavourable to microorganisms, with the use of ventilation and air-conditioning devices. The temperature in storage rooms should be maintained at 18-20°C, and the air relative humidity should not exceed 60% (Szostak-Kot, 2005) .
To combat the development of microorganisms, chemical compounds known as biocides are used. These are added at various stages of fibre production. Biocides make it possible to eliminate microorganisms effectively, but if used improperly may cause damage to the health of the user.
Modern biocides are expected to satisfy several basic criteria (Figure 1 ): high effectiveness at low concentrations (of the order of ppm) against a wide spectrum of microorganisms, absence of increased immunity of microorganisms, lack of effect on the properties of the fabric, absence of toxic or allergenic action or irritant action to the skin and mucous membranes in humans and animals, high biodegradability following application, good water solvency, low volatility, absence of smell, high stability (durability), absence of corrosive action on technical materials, and favourable price. .versicolor, A.flavus, A.fumigatus, A.niger, A.terreus, A.nidulans, A.ustus, A.fischerii, A.flaschentraegeri Bartley et al., 1984; Evans, 1996; Flannigan et al., 2001; Kowalik, 1980; Kubicek et al.,1988 Nonvowens Microorganisms isolated from nonwovens and/or able to biodegradation of nonwoven Author , year .flavus, A.fumigatus, A.niger, A.terreus, A.nidulans, A.ustus, A.fischeri, A.auratus, A.carbonarius, A.proliferans, A.spinulosus Bailey et al., 1976; ; Cain, 1992; Denizel et al.,1974; Ennis et al., 1978; Nigam et al., 1972; Prijambada et al., 1995; Szostak-Kotowa, 2004; 2005 There are few active compounds that meet all of these requirements, and therefore work is still being done to find substances for use in fabrics with the desired properties.
Biocides approved by the EU for use in the textile industry
Biocides which can be used in the textile industry belong to biocidal compounds category II and to group 9 on the list of biocidal compounds (under Directive 98/8/EC), and include 134 active substances. The active substances in category II which can be used in the textile industry belong to eight groups of chemical compounds: inorganic compounds, compounds of nitrogen, phenol and their derivatives, compounds of halogens and their derivatives, oxidizing compounds, alcohols, aldehydes, organic acids and their derivatives ( Table 2) .
Mechanisms of action on microorganisms depend on the type of compound, and often take multiple routes. Biocides cause disturbance of the functioning of the cytoplasmic membrane and cell wall, inactivation of proteins, slowing of DNA synthesis, and many other types of damage to the cells of microorganisms (Brycki, 2003) .
Examples of commercial preparations containing the listed chemical compounds, which are currently used frequently in the textile industry, are listed in Table 3 . On the international market many firms also offer ready-made fibres with antimicrobial properties, containing biologically active substances -examples of these are given in Table 4 .
However, the mass use of chemical preparations and ready-made fibres containing biologically active substances lead to an increase in microorganisms' resistance to biocides. There are also increased requirements in terms of high effectiveness against a wide spectrum of microorganisms. For this reason new solutions are constantly being soughtnew compounds or mixtures of compounds, and methods for stabilizing them and applying them to fabrics. The development of new technologies related to the production of fibres with antimicrobial action has proceeded particularly rapidly in the last decade. An overview of selected research into production and antimicrobial activity of natural and artificial fibres containing biocides is presented in Table 5 . Extensive data concerning polymeric materials can be found in the survey paper by Munoz -Bonilla and Fernandez-Garcia (2011) .
Among the biocides used in both natural and artificial fibres, there is a high level of interest in quaternary ammonium salts and phosphonium salts. The role of biological agent is played by the fibre additive chitosan, as well as antibiotics tetracycline, cephalosporin, vinyloimidazol, ciprofloxacin, and antifungal clotrimazol, ketokonazol. There has recently also been great interest in inorganic nanoparticles as agents with antimicrobial properties. The obtaining of nanoparticles of metals or nanostructured fibres has, thanks to the increase in surface area, led to the achievement of new characteristics desirable in the textile industry, and significantly greater effectiveness in destroying microorganisms. High activity have: TiO 2 nanoparticles, metallic and non metallic TiO 2 nanocomposites, titania nanotubes (TNTs), silver nanoparticles, silver-based nanostructured materiale, gold nanoparticles, zinc oxide nanoparticles and nano-rods, copper nanoparticles, metallic and inorganic dendrimers nanocomposite, nanocapsules cyclodextrins containing nanoparticles. New methods of obtaining such fibres with the addition of nanoparticles are constantly being developed, and the stabilization of nanoparticles on the surface of fibres is also of great importance (Dastjerdii et al., 2009; Dastjerdi & Montazer, 2010 , Silver, 2003 .
One of the conditions which a biocide is required to satisfy is its safety, and therefore much attention is currently being paid to substances of natural origin which are not toxic or allergic and are easily biodegradable. Some natural dyes and substances extracted from plant seeds and fruit contain active substances which slow the development of microorganisms and can be used to produce biologically active fabrics (Table 6 ). 
Factors affecting on the activity of biocides in the fibers
The activity of biocides depends on many factors, of which the most important include time of contact with the microorganisms, concentration of active substance, type of microorganism, presence of organic and inorganic impurities, temperature, humidity and pH.
The most important factors for affecting biocidal activity are time of contact between the active substance and the microorganism cells, and the biocide concentration (Brycki, 2003) .
The product of the concentration and time of action for specified groups of active substances is a constant value, expressed in terms of Watson's equation:
where c denotes concentration, t denotes time, and ŋ is a concentration coefficient determined empirically for a given substance.
Example values of the concentration coefficient (ŋ) are 10 for alcohols, 6 for phenols, and 1 for quaternary ammonium salts.
The use of this relationship is important from a practical standpoint -it tells us that given an appropriate concentration of biocide, a biocidal effect will be achieved in a precisely specified time. With a preparation based on alcohol, for example, if it were diluted to half of the concentration, the length of time required to obtain the same effect would increase by 1024 times. In the case of phenol it would increase by 64 times, and for quaternary ammonium salts it would merely double. Because of their properties, alcohols work effectively for a short time, and hence their use is limited to short-lasting disinfection (Brycki, 2003) .
With regard to the uses of bioactive fabrics, either a short time of action on microorganisms is required (for example, in the case of protective masks the time should not exceed 8 hours), or the time may be extended to 24-48 hours (filtration and technical materials, etc.).
The effective action of a biocide also depends on the type of microorganisms, chiefly the structure of the cell wall and the presence of genetic resistance mechanisms. For this reason, research into the antimicrobial activity of fabrics should include evaluation with respect to different species of microorganisms (Table 7) . 
Microorganisms N t After 6 h of incubation
where N0-the number of microorganisms on the sample of the textile material for time t = 0, N-the number of microorganisms on the sample of the textile material for time tn Table 7 . Microorganisms Survival Index (N t ) for various microorganisms after 6 hours incubation with bioactive nonwoven* (based on Majchrzycka et al., 2010) Microorganisms sensitive to the action of biocides are bacteria -Gram-positive cocci and Gram-negative bacilli. The most resistant organisms, with high survival rates, include sporeforming bacteria and moulds . This is because the activity of biocides added to fabrics is dependent on the physiological state of the microorganisms: the most sensitive are cells in a phase of vegetative growth, while resistance is shown by endospore of bacteria and the spores of moulds .
Organic contaminants present on the fabric may reduce the biological effect. Proteins are substances that protect microorganisms, sugars and fats may be a source of food and lead to the development of microorganisms, and moreover those compounds may react with the biocides, reducing their effectiveness. Research into antimicrobial activity in the presence of artificial sweat (inorganic compounds) did not reveal any significant effect on the bioactivity of fabrics .
Increased temperature generally strengthens the antimicrobial activity of chemical agents, due to the increased reactivity of the active substances as well as synergy between the destructive effects of the substance and temperature (Brycki, 2003) .
Increased humidity strengthens the antimicrobial activity of fabrics containing biologically active substances. The presence of water makes it possible for the biocide to penetrate into the cells of microorganisms in the form of ions, and for these to act effectively. Hence fibres with hydrophilic properties containing biocides will be more effective than hydrophobic fibres containing the same active substances . Comparative studies on the antimicrobial action of hydrophobic PAN fabrics containing quaternary ammonium salts and the same fabrics containing biocide on an inorganic medium -perlite -with hydrophilic properties showed a significant improvement in the biocidal effectiveness of hydrophilic fabrics with added perlite (Table 8) . Bioactivity improved with increasing concentration of perlite, which changed the properties of the fabric to hydrophilic, and with increasing humidity of the fabric (Table 9) . *without the addition of water; SD -standard deviation Table 9 . The influence of the humidity level of a nonwoven with 8% bioperlite on antimicrobial activity against E.coli www.intechopen.com
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The impact of pH on biocidal activity depends on the chemical nature of the compound; it may have both positive and negative effects. In the case of phenol compounds an increase in pH causes a reduction in antimicrobial activity, although such a change causes an increase in the activity of quaternary ammonium salts (Brycki, 2003) .
Of significant importance for the biological activity of fabrics is the way in which the biocide is introduced into the fabric. The carriers for active substances are highly significant. Sample tests with the use of several mineral carriers for silver have shown significant differences in the antimicrobial activity of the resulting fabrics (Gutarowska & Michalski, 2009) . In these studies, it was observed the best biocidal effects against test microorganisms (E.coli, S.aureus, C.albicans, A.niger) characterized the nonwovens containing silver on TiO2 and BaSO4 carriers (BT nonwovens) and nonwovens with silver on TiO2 and ZnO carriers (TL nonwovens) (Fig.2) . Generally it was observed that appropriate selection of two carriers improves the effectiveness in comparison with nonwovens in which a single carrier was used. Good effect was reflected both by high biocidal activity and by reduced time off effective contact of microorganisms with the nonwoven. High activity was obtained for the majority of nonwovens with electrostatic charge against bacteria (BL/e, BT/e, T/e, L/e) and for all nonwovens with charge against fungi.
Active substances can be added to fabrics in different ways:
1. Physical modification -introduction of an active compound into the spinning solution or molten fibre-forming polymer and closure within the fibre (occlusion). The biocidal substance then diffuses to its surface, where it acts on the microorganisms. 2. Chemical modification -chemical reactions on the finished textile product, bonding of the biocide through the formation of chemical bonds, e.g. introduction of metal particles to zeolites added during fibre formation, addition of antibiotics to modified fibres by way of grafted copolymerization. 3. Finishing -application of a poorly soluble coating, with the use of a polymeric or lowmolecular-weight medium with which the biocide is bonded physically or chemically. 4. Microencapsulation -the introduction into textiles of microcapsules containing volatile substances, dyes with antimicrobial action (Nelson, 2002) .
In the case of the first method the biocides must be chosen to have suitable properties so that the technological process (high temperature) does not cause inactivation of the compound: many chemical substances display volatility at high temperatures. This method gives a longlasting biological effect, as the biocides are permanently fastened to the fibre matrix. Chemical modification of a polymer by acetylation/phosphorylation makes it possible to obtain fibres with permanent antimicrobial properties. However due to the high costs of the production technology, and frequent change in the strength parameters of fabrics, these methods are rarely used. The most popular method is the application of a biocidal finishing layer. The use of a finish on the surface of the finished product favours high antimicrobial activity, although such a product does not retain its properties for a long time, losing them during successive washing cycles (Szostak-Kot, 2004 ).
The choice of method of producing a fabric should depend on its intended use. Textiles meant for repeated use (socks, bed linen, aprons, underwear, towels) should be highly wash-resistant; in these case the biocides must be permanently joined to the fibre matrix, in contrast to disposable items (aprons, masks, filters, bandages, dressings, gauzes and hospital foot coverings).
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Methods for evaluating anti-microbiological activity of nonwovens
The need to produce bioactive textiles containing biocides has led to the development of methods for evaluating antimicrobial activity. The final result of such a test is highly dependent on the testing method and the choice of test microorganism. Methods of evaluating antimicrobial properties can be divided into quantitative and qualitative methods (Dymel et al., 2008; ).
Evaluation of the antimicrobial activity of textile products by qualitative methods is based on observation of the growth of microorganisms under and around a sample placed on an agar medium with a culture of the microorganisms. The effect of antimicrobial activity is indicated by the variously sized area in which the growth of the microorganisms is suppressed (Photographs 1-3 ).
Qualitative methods make it possible to evaluate the biocidal action of textiles both in the form of flat products, namely unwoven, woven and knitted fabrics, and in the form of fibres, threads, etc. The hydrophilic or hydrophobic nature of the textiles also has no effect on the final result. The only criterion for a textile product to be tested by qualitative methods is the diffusion of the active substance into the medium. Products must demonstrate at least minimal diffusion of the active component. Qualitative testing methods are similar to each other. They involve pouring out a layer of agar inoculated with a bacteria culture or fungal spores of specified density, or the application of microorganisms on an agar plate via linear inoculation. The tested material and a control sample of specified size are then placed on the inoculated medium. Following incubation, the action of the biocide is evaluated by measuring the area of suppression of growth, compared with a control sample not containing active antibacterial agent.
Quantitative methods are based on the general principle of inoculating the tested sample of material with a suspension of microorganisms of specified density, and then incubating them with the fabric. After some time, based on the number of microorganisms which survived contact with the fabric, the activity of the biocide in the sample is determined relative to a control sample not containing biocide. Quantitative methods are superior to qualitative ones, as the numerical results obtained for the biological activity of unwoven fabrics and textiles can be compared, to select the most effective solution for eliminating microorganisms. Table 11 . Methods for quantitative assessment of antimicrobial activity of bioactive nonwovens and textiles
The choice of method cannot be a random one; it is chiefly dependent on such criteria as the type of fabric, its properties and intended use, and the time of action on microorganisms. Based on these criteria and on analysis of the quantitative methods for evaluating antimicrobial properties of bioactive fabrics, a decision chart has been drawn up to enable the selection of an appropriate testing method (Figure 3 ).
The test results Method AATCC 100 and Shake Flask Method are stated relative to the surface area or mass of the sample, in terms of reduction in the quantity of microorganisms:
where:
N 0 is the number of microorganisms per sample at time t 0 with the bioactive fabric, and N is the number of microorganisms per sample after a time t n of exposure with the bioactive fabric.
A positive evaluation is given to fabrics on which the reduction in microorganisms is greater than 85%. The result may be given in the form of bactericidal activity and bacteriostatic activity (Method JIS L 1902 , JIS Z 2801 :2000 .
Biostatic activity is calculated from the formula:
N k is the number of microorganisms per sample after a time t n of exposure with the control fabric, and N is the number of microorganisms per sample after a time t n of exposure with the bioactive fabric.
Biocidal activity is calculated analogously: 
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A sample is taken to have bactericidal properties if the value of the coefficient of bactericidal activity (L) is greater than zero, and to have bacteriostatic properties if the value of the coefficient of bacteriostatic activity (S) is greater than 2 (Yu, 2003) , which denotes a 100 fold reduction in the number of microorganisms.
The evaluation of activity is made with respect to selected potentially pathogenic (from Pure Culture Collections ATCC, NCTC) or saprophytic microorganisms occurring naturally in the human environment. Table 12 lists test microorganisms used for evaluation of the bioactivity of textiles and for their description.
The fundamental criterion for the selection of microorganisms for testing of antimicrobial activity is the intended use of the fabric. In the case of therapeutic fabrics, coming into contact with the human skin, or intended for use in hospitals and care centres, the microorganisms chosen for testing are those which are pathogenic and which are particularly resistant to chemical disinfection and 
Conclusions
Biodeterioration of textile materials, mainly natural origin is a serious global economic problem. It requires long-term protection of these materials against destructive activity of microorganisms. At the same time the high standards of hygiene in some areas, primarily medicine, at the work places and others, requires the use of textile materials with antimicrobial properties. In recent years the number of studies on the new biocides and technology of textiles production with antimicrobial activity has increased. The requirements for modern fabrics with antimicrobial properties include high efficiency. In this area the effective methods for proper localization of chemical preparations have been developed, eg microencapsulation or by increase of the surface of preparation, eg by using the active agent in the form of nanoparticles. Most research has been focused on the searching for the new agent -biocides with high efficiency, which are not only effective but also safe, which don't cause the skin irritation, respiratory allergy. Future application will be concentrated on the natural origin substances. The attention also should be done on the biodegradability and environmental protection.
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